Özet: Bu çalışmada, biberiye (Rosmarinus officinalis) ve adaçayı (Salvia officinalis) yapraklarının su buharı distilatları ve su fazı ekstraktlarının toplamının levrek filetoları üzerindeki etkileri incelenmiştir. Bu amaçla bu bitkilerden aynı miktarda kullanılarak etken çözelti elde edilmiş, oda sıcaklığına getirilerek deniz levreği (Dicentrarchus labrax) filetolarına uygulanmış ve örnekler buzdolabı şartlarında 13.gün süresince depolamaya alınmıştır. Etkileri incelemek amacıyla örneklerin pH, TVB-N(Toplam Uçucu Bazik Azot), TBA(Tiyobarbutiric asit), renk, tekstürel, mikrobiyolojik ve duyusal analizleri yapılmıştır. Yapılan analizler sonucunda adaçayı ekstraktının TVB-N ve TBA, biberiye ekstraktının ise renk, duyusal ve tekstürel açıdan daha etkili olduğu tespit edilmiştir. TVB-N açısından kontrol grubu 36.35± 0.89 değeri ile tüketim limitini aşmış iken biberiye grubu tüketilebilirlik limitini 13. Depolama gününde aşmıştır. Mikrobiyolojik açıdan her iki bitki ekstraktının da etkili olduğu saptanmıştır. Özellikle kontrol grubu sonuçları 6. Gün sınır limite ulaşmış iken her iki uygulama sonucu 6. Depolama gününde limit altında olarak tespit edilmiştir. Denemenin hiçbir grubunda rancidite açısından bozulma gözlenmemiştir.
INTRODUCTION
Rosemary and sage belong to Lamiaceae family, their fragnant leaves used in Mediterranean diet as dried and fresh where sage is also drinkable as tea. Rosemary extract has powerful antioxidant capacity to block oxidation of unsaturated fatty acids mostly due to rosmarinic acid. In historical timeline, civilizations around habitats of these effective plants, people used them in mixtures for healing wounds, drugs and food enrichment. These two plants were evaluated for their functional and health effects by researchers (Karpinska et al., 2001; Durling et al., 2007; Gutierrez et al., 2008; Süntar et al., 2011; Chan et al., 2012; Kontogianni et al., 2013; Laborda et al., 2013; Russo et al., 2013; Zhang et al., 2013; Kaliora et al., 2014; Pérez-Sánchez et al., 2014; Martins et al., 2015; Piskernik et al., 2016) . Their ability as protecting quality in fish was investigated by several researches (Abutbul et al. 2004; Ortiz et al., 2009; Tironi et al., 2010; Li et al, 2012a and 2012b; Hernández et al, 2014a and b; Khalafalla et al. 2015) . The leaf extract of R. officinalis had a bacteriostatic effect on S. iniae. There was chemotypic variability among accessions of R. officinalis. In in vitro assays, the ethylacetate extract of accession no. 1 showed the highest antibacterial activity at 37.5 mm/mg dry weight (Abutbul et al., 2004) . The application of rosemary extract as antioxidant was effective to reduce and delay the appearance of lipid oxidation as well as the loss of red color (Tironi et al, 2010) . Ortiz et al (2009) have reported that their results have shown an enhancement of lipid oxidation stability when employing a diet including natural antioxidants by replacement of synthetic ones during the commercialisation of frozen coho salmon. Li et al. (2012b) have reported that their study showed that a dipping treatment with either 0.2% tea polyphenols or 0.2% rosemary extract could effectively retard microbial growth, delay chemical deterioration, maintain or improve sensory attributes and extend the shelf-life of crucian carp for 6-8 days during refrigerated storage. In this study, investigation on quality protecting effects of rosemary and sage extracts on sea bass flllets, was aimed.
MATERIAL AND METHOD

Fish Material
Sea bass (Dicentrarchus labrax L.) samples were obtained from a special fish farm which is located in Ceşme-İzmir. 300-350 grams fish size group was selected for the study. Samples were transported in ice box immediately to laboratory of faculty. Cleaning, degutting and filleting with skin removing process were done with synchronized process for extract. Dried rosemary and sage leaves were supplied from Ege University-Faculty of Agriculture.
Extraction and Application of Rosemary and Sage
Both of 16 g. dried leaves of Rosmarinus officinalis and Salvia officinalis were washed with tap water, distilled in 400 ml bi-distilled water. Distillation was terminated at 15th minute. Distilate and extract were integrated in 250 ml. flask as dipping solution and cooled down to the room temperature. Fish fillets were placed wide plastic boxes as six for each trial, covered by dipping solution, just stirred for 10 minutes in room temperature separately, then taken out and placed into closed plastic boxes and stored in refrigerator at 0,+4ºC.
Chemical Quality Control Analysis
For determining the chemical quality control, pH values were measured according to Lima dos Santos et al. (1981) using a digital pH meter (HANNA). Thiobarbituric acid (TBA, mg malonaldehyde/kg) values were determined by Tarladgis et al. (1960) and total volatile basic nitrogen (TVB-N, mg N/100 g) values were determined as described by Vyncke (1996) .
Texture Analysis and Color Measurements
Color measurement (Schubring, 2002) and textural profile analyze (TPA) was also performed by using the method of Schubring (2003) .
Microbiological Analysis
Total Aerobic Bacteria count was determined as log CFU/g by the method of Harrigan and McCance (1976) .
Sensorial Analysis
Sensorial assessment trials were performed according to Williams and Arnold (1992) by 10 panelists for each sensorial panels.
Statistical Analyses
One-way analyses of variance (ANOVA) were carried out for difference in group. Independed T-Test was used for determining differences between groups. The software SPSS 9.05 was used.
RESULTS AND DISCUSSION
Results of Rosemary Group
Chemical quality control analysis results of rosemary group
For TBA, both group were under limits for consumers. At day of 7, control group reached to 1.12 mg MDA/kg where rosemary group has 0.59 mg MDA (malonaldehyde)/kg. Khalafalla et al. (2015) have reported that TBA values were around 0.4 mg MDA/kg at day 6 where the control group reached over 0.8 mg MDA/kg. Cadun et al. (2008) have reported that in day 75, TBA values of marinated shrimp which treated by rosemary oil, was 2.4 mg MDA/kg where the control was 6.6 mg MDA/kg. When the control group was reached the consumption limits (EC, 2008) of TVB-N on the day 10 with the value of 36.35±0.89 mg /100g, the rosemary group was still under the limits of consumers. The rosemary group was reached the consumer's limit (35 mg TVB-N/100g) on the day 13th.. Khalafalla et al. (2015) have reported that no any protecting impact of rosemary for TVB-N values on Nile tilapia where thyme has reducing ability. Cadun et al. (2008) have reported that in day 75, TVB-N value of marinated shrimp with rosemary extract, was 5.6 mg/100g where the control was 7.0 mg/100g. pH values of rosemary group were determined higher than control in both analyze days. The last day of the storage the values of control and the rosemary group were 6.61±0.00 and 6.72±0.01, respectively (P<0.05) ( Table 1) .
Texture profile analysis results of rosemary group
When we compare the textural attributes of control and rosemary groups just on the day 4th significant differences (P<0.05) were determined between the attributes of hardness and springiness. It was determined that the values of the rosemary group were softer and less springiness (Table 2) . (±) , different superscripts numbers between rows characterize significant differences (p<0.05) in side of the groups during storage period. Different superscript letters between the parallel analysis period characterize significant difference between control and extract groups on the same day. n=3 for each analysis. Arithmetic means and standard deviation (±), different superscripts numbers between rows characterize significant differences (p<0.05) in side of the groups during storage period. Different superscript letters between the parallel analysis period characterize significant difference between control and extract groups on the same day. n=10 for each analysis.
Color measurement values of rosemary group
When we compare the color values, the L* values of the rosemary group were almost higher than the control in each analyze day. While a* and b* brought us higher values for this group. It can be said that rosemary group was lighter, less green and much yellow. Tironi et al. (2010) have reported similar results that rosemary extract has ability to slow down by reducing value a, therefore loss of red color (Table 3) . Arithmetic means and standard deviation (±), different superscripts numbers between rows characterize significant differences (p<0.05) in side of the groups during storage period. Different superscript letters between the parallel analysis period characterize significant difference between control and extract groups on the same day. n=10 for each analysis.
Microbiological quality control analysis results of rosemary group
The initial total aerobic mesophilic bacteria (TAMB) counts of the raw material used was 4.96±0.05 log CFU/g for rosemary trial. TAMB counts of the experimental groups showed 1 log unit decrease as compared to control groups after 3 days of storage. Depending on the initial microbiological load of the raw material, microbiological shelf-life of the control samples varied. For rosemary trial, TAMB count of the control sample reached the maximum limit 7 log cfu/g which is considered the maximum level for acceptability (Icmsf,1978) for marine fish, after 3 days of storage. However, rosemary group was still consumable at day 6. Khalfalla et al. (2015) have found lower Aerobic Plate Count in rosemary group of Nile tilapia than control group at day 9 where both groups exceeded the limit log 6 (Table 4) . Arithmetic means and standard deviation (±), different superscripts numbers between columns characterize significant differences (p<0.05) in side of the groups during storage period. n=3 for each analysis.
Sensorial analysis results of rosemary group
According to the sensorial results odor, appearance, aroma and textural attributes were compared between control and rosemary groups. Rosemary group was still in good quality when the last day of the sensorial panel which was occurred on the day 7th.
Results of Sage Group Chemical quality control analysis results of sage group
Group sage has the lowest TBA values during storage when compared with the control group during storage. At the end of the storage group sage was found still in perfect quality while control group was found in good quality. At the end of storage group sage had lower TVB-N values than the control group (Table 5 ) (P<0.05). No significant differences in both groups during storage period for pH values (P<0,05). Arithmetic means and standard deviation (±), different superscripts numbers between rows characterize significant differences (p<0.05) in side of the groups during storage period. Different superscript letters between the parallel analysis period characterize significant difference between control and extract groups on the same day. n=3 for each analysis.
Textural profile analysis results of sage group
No significant differences were determined between sage and control group and no significant differences were determined during storage period (Table 6 ).
Color measurement values of sage group
L* values of control group were decreased during storage period; trends were not consistent when comparing. a* values of control group and group sage decreased during storage period. Trends were not consistent when groups were compared. b* values of both groups decreased at the end of the storage, trends were not consistent when comparing two groups (Table 7) . (±) , different superscripts numbers between rows characterize significant differences (p<0.05) in side of the groups during storage period. Different superscript letters between the parallel analysis period characterize significant difference between control and extract groups on the same day. n=10 for each analysis. Arithmetic means and standard deviation (±), different superscripts numbers between rows characterize significant differences (p<0.05) in side of the groups during storage period. Different superscript letters between the parallel analysis period characterize significant difference between control and extract groups on the same day. n=3 for each analysis. 
Microbiological quality control analysis results of sage group
The initial total aerobic mesophilic bacteria (TAMB) counts of the raw material used were 2.96±0.05 log CFU/g for sage trial. TAMB counts of the experimental group showed 1 log unit decrease as compared to control groups after 3 days of storage. Depending on the initial microbiological load of the raw material, microbiological shelf-life of the control samples varied. TAMB count of the control sample (sage) almost reached the maximum limit of the microbiological criterion for fresh marine fish at day 6. However, experimental group (sage) was still consumable at day 6 (Table 8) . 
Results of sensorial analysis of sage group
According to the sensorial results odor, appearance, aroma and textural attributes were compared between control and sage groups. Sage group was still in good quality in attributes of odor and aroma when the appearance and texture were in low quality limits in the last day of the sensorial panel which was occurred on the day 4th.
CONCLUSION
Using herbal extracts for different purposes in food industry is gaining importance in last decade included seafood sector. In present study it's showed that by dipping fillets in to solution obtained with equal amounts of dried leaves, sage was more effective for TBA, TVB-N, rosemary for textural, sensorial and color analysis, for antimicrobial influence, both leaves have almost same effectiveness versus control groups. These have clearly indicated that, sage was determined as more effective for chemical and rosemary was for other criterias. These herbs should be taken into more detailed further studies for not just protective effects for final products, but also as quality improving and human health factors.
